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(57) Abstract: An SiC wafer comprising a 4H poly-type SiC substrate (2) having a face orientation 
of about {03-38}. and an SiC buffer layer (4) formed on the SiC substrate (2). Since the {03-38} fecc 
forms an angle of about 35^ with respect to a <0001> axis direction in which a micro-pipe or the like 
extends, the micro-pipe or the like disappears at a crystal side face and does not go into an active layer 
(6) on the buffer layer (4). In addition, lattice mismatch between the SiC substrate (2) and the active 
layer (6) is restricted by the bufifer layer (4), and the use of 4H poly-type reduces anisotropy of an 
electron mobiHt>', thereby providing an SiC wafer reduced in anisotropy of an electron mobility and 
eased in strain by lattice mismatch, an SiC semiconductor device, and a production method therefor. 
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T-0, 24nm^:fet)^ 4 H {0 3 - 3 8 } a^S±l::^ft^-B:;trSttfl:b5m*)ffi 

m^fzo (0 0 0 1) 8iK^7St5±©^^4jiT•{i^ v>r^D>'wr^jg[i)Si 8 c 

m- \ ^ -iJr A/te&^Jg 8x10^0 m-2h^»5> fi£SBU©atK©fii ^ (iiSlsl 

(1-1 0 0)aiK±cDfSi4®^j^'^^>i:7*-rsi:> #:^ff^otr>y his^i^( i 

^ofco c:®^^©^{±i2»^< 1 1-2 0>;&[Dl{3#t;fTV>sc:i:*^?>. 

figSBU® (1-10 0) *^S-t:{±3~8 c m" iT2feofecD{c^ L. fife:^^ 
{3{±3 0-2 0 0 cm-^i:^^>^bTV^;fco b;fe*s^Tx ( 1 - 1 0 0 ) S^±{c 
«t4Jl*5£S^ -fr S^-^ti. C V D£K«{3 J: o Tif i3«®:>:|5i*s^^-r ^ © 

CtiCc^^bT. {0 3 -3 8}*^±t3fig;«bfcrS'14M^^§i6KOHT':i^>:^^> 
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■rr^t)^. 4H-sic {0 3-3 8} *^s<&fflv>^ci:{3«to-c. mmt^i^ 

13. v^^p;W7-^^-^A.te<it*5^i:bTS i C$gS0<O 0 0 l>;&f^{3# 
IF?) (11I3#.^0 CDT'. ^©^{iEl3Mb-r*^3 5° ©^Jg^^rf-r*Sg®t'fe^ (0 

3 - 3 8 } ® (0 2 »m) s i cm^^izw^r^^^ ^ t*. 

^tV>fei2)T-fe?.o ±MbfeJ:atcm^teHl^©^:7^afclt {0 3-3 8} 

SiC{03-38} »S±t3«^:^cC»^ ® n M 4 H- S i C «y 7 t Jl^JF^fiKb 

fPffiU^Co mv^fcSiCa^2^±. ^^V-V-mz^-^XAH-SiC {0 3 
-38} a!^B-B±{35eft^^fe 41i-SiC'<>-:!yh^>^^'^^l^XimLtzn 

mAK-sic {0 3-3 8} Xs ^ h^-mm(D^m.-ms.<^^tf^<^^ib 
tzmm)'i—mm.i±i x i o >«cm-^~8x i o^^cm-^x-. m^itms 4 0 

C©SiCS«2±{C. h'^-^g^4x 1 0>^cm-^~5x 10^'cin-^©n 
^4H-S i C7N'>y:7Tji^Bfigbfcm>l^MSnM4H-S i Cjl( h':^-^S4 
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SiH4^S 0.30sccm 

C3H8»Sfi O.EOsccm 

N2 mm. gxlO-^sccm 

H2^i S.Oslm 

10 1560-0 

^Mmm 3 ^-520 ^ 

fSSJi : SiH4^S O.SOsccm 

C3H8^* 0.66SCC1B 
15 N2 m.M: exlO-^'sccm 

mmm. s.osim 

156D-C 

^«^F5 360 ^ 
[215{i. 1i>^5fe;p$®^N--/-7TjS^ito4H-S iC (03-38) OSiC 
20 '^7:ii>'\©rSi4® StcoVM:. XililHllff®D 'y=¥>^** — 7*i8iJ^;i)^^^i?);t[a]^i; 
— ^ cD^fiSi|ii( FWHM ) © / ^* 7 T MMJP^S#14 ^ ^^ f ^ 7 f S o X^IhI^ 
Ge#JS^ (4 0 0) |l]iff^^JfflLfe5igSX^IIl^^fflV>s SiC {0 3-3 
8} ID^tr— ^ (2^=41.4 JK) ©-it^fiiiliiTrSSJN-Ol^^tt^Mbfeo ^cfe\ 
Su©4H-SiC (0 3 -3 8) S^&^iPJj^bT^^ti/tlU^tr-^cD^flitgtt 
25 2 — 2 Barcsec. ^J^2 Sarcsec -^^^tco :i(D^^m±^ EI 5 4'{--i^i^T- 
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^N- ^> y. 7m^m\-^-f\zm^i.\-^mmmm^ n ly s i cs ■( 2 4 ^zm) u 

^cS iC-i/aiyNOrS-faMSTti. X^n «;;ar>^-:^3-7WEfgi)^2 Sarcsec h 
SiCSI^2J;^)^^bb^:v^?> (EI5>ti. gH^fflT♦^^1-)o C©FM{±s n 

l/im®^^{i. ^fiS^-O^tt^-i 2 Sarcsec J: ?) #a^i^^^S♦g (2 6 
arcsec) >t)Stf ^^HfeA^. 7 t®©»^*^ 0 . 3 //inli^±©^^{3{i. 

^^^v y rmcom^ifi l ■ 2 //in^iJSJi>L±-ei±s ^WS*^ 1 earcsec T-{5 
{^-^(i/ccofeo ?«KOH:n'^5^>^-l3J:-:.T {0 3-3 8} ®±®te&^^ 

3X1 0''ciii-\ 2AimJil±OM-':':7TM^iS{tfc?SttJiT-l±l X lO^cm- 

^mmmowi-^ii^ {o 3-3 8}b±®;^*^{o 0 0 i}®±®^^<fc!3^^v^o 

l.iti^'oX. 4H-SiC {0 3-3 8} »tR±l^^t^^^^>^''^^*^^^^^ 

^n. m.mo^'^u-y'^u 7.^wm-r^mzit. m^omtK^'i'^ <r^tc^sb 
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^ (N) K-rnMS i C^fflv^;^;?)^^ V>{P) H-rniySi C. (A 

l)^ isctu^^'j?^ (B) ]'—ypmsic^mi^^xmB^n-^tztz^. j^^yy 

i5i:t-i)^^i^©iej^^S i C^*5 2 i:©OT3b^^ S i CrSttW 6 ^©l^®{c|p]{t 
3 ] 

*^»J-ei±> 4H-SiC {03-38} ^Wsi ctt>- ( 0 0 0 1 ) 8 J^;^ :7 
atS^Mffl Ufc S i C '^73lM:£fflV^T. ^ 6 ©i|iJ®0lw^-rit£!l&©^^®EEiS7V ^l" 
-K^^f^Mbfeo SiC«*K2{i. 4H-S i C (0 0 0- 1) a^^±l3K^l/ 
— U-^lzjioT^teSbfe-f >3f^;/ h*^!feS;^fpilc5 4.7" MJtTX^>r:^U 

^S-«fiE4ti4*^e>^i*:fe^3Sj 6 x l 0 cm-^-T x l 0 i« 

cm-\ /¥^{±i^3 3 0>ain— 3 4 O/imi^Lfco ^LT. CCDS i C«tg2± 
{3, CVDiSlCct-^TM^ K— :7- n M4H-S i C jl * :ntf^^i^-^ 

^»J2 ^l^»{C. 3x1 0 ^« cm-^A^?> 1x10 ^« cm-^^T- Ki— ^Jg 

^yyrm4^nmhtzmi. m^m e ttjii^-^mm n M4h-s i cm^^^^^^ 
^tz. 4H-sic (0 0 0 1) 8myi-y&^±iz^. mmi^i^-^y yTm:^xxf 
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/"^^yrm: SiH4^g O.SOsccm 

C3H8^^a O.ZOsccm 
N2^S 2xl0'='~0.5sccm 
HESItS 3.0slm 
1520-C 

m.M.mm eo ^ 

^j^jf : SiH4 5£M O.SOsccm 

0.50sccin 
N2 Ixl0-='~4xl0-='sccm 
EZmm. S.Oslm 
1520°C 

fKS^ra 240 ^ 
^^IC. C©ctai3U-t{^Mbfc4H-SiC (0-3 3-8) s^st;^ (0 
0 0 1) 8JS7r:7^tR^ffiV^;fe=&S i C'!7aiM{C. 3 >j/ h ^-mffi 1 2 
—Attn® 1 4 ^?f$B£ bfeo 3 >y h ^— «@ 1 2 {irS't^ii 6 (D±mizB^ L^ 

2\Zlt^'^>{Ti: ISOnm). MO:r-A«mM 1 4 tcii 1 0 0 0°CT-2 O^F^ 

^e7^^;d->®?$A{±l 2 OkeV. BOkeV. 5 0 
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keV. 3 0 k e V©4|g|fgT'm\ Xg{±3 x 1 0 cm-^ tLtzo 

ffl^'t'l 5 5 O'Cs 3 0^<D^i^-^n^tzo ^tL^©jlil?6^>r^>?±Affl 

■Ti^'^^-tr^So :mtt4H-SiC ( 0 - 3 3 - 8 ) SIS±tC7N- 7 T-jf^lS 
So M^[pI1^'l4T-{iWE2 2 0 0 V^jlfigb^ bib^^j- 1 0 0 OYWmmcDV — 

^mm.^ 3x1 0-" AX c h'b^^^o m:&\pm^'^ityt>m.mmw^& 1 o 

0 A/cm2^©m£EI^T)/i)^ 1 . 2 V. ^VigtuA^ 4 x 1 0 Q c m^i: a# 

4H-S i c(o 0 0 i)8m^ym^±X'^mm(o^'^:t-h'i^^t(imhtirz±fi. 
mMmm(D:K^\.^v^ :t— \^X'itmm(Dmiz:k^tj:mti^M.^titzo 

08 4H-SiC (0-33-8) S^:SI^'4H-S iC (0001) 8JS 

m\.tz. i^syh ^-^^ h-oii^9ffi(¥±9fii)©m=ls®a^^c^'l4<&^^■r y 

(D^nm.^>^i^tzo 4H-SiC(0 0 0 1) 8Jg:^-7*tg±©J5gfiji^ffiV^Tf^ 
Mbfci^s h^— h'T*{is 5 x 1 O'^^ cm^^ 1 x 1 O'^ 

CtlJ^^LT. 4H-SiC (0-3 3-8) ^^±{3/N-'y7Tji^^Jt-Cft 
^L^c:nl^^=irS>^;bfiefiii^ffil^fe:^^{3i±. 1 X 1 0 " ^ c m^SSomM® 
»T^»V^l®ffi^J||^bT^i9. 7x1 0-^ cm^CDm^X^ 4 O%JiA±®0@ 
StJT'l 7 0 0 VJ-X±©j®jE*5t#6tLfco mKtz{1r'(:ti:<. - lOOOV 



22 



wo 01/18872 



PCT/JPOO/06055 



4H-S i c (0 0 0 1) 8m^ymm±i^imhtzV-i^-\'-(:its x 1 0 

A/ cm^X'^^OlzMLX. (0 - 3 3 - 8) ®±®^*^^- h-T-fiQ x 1 0 
4H-SiC (0-33-8) ®^ffiV^^ C ht3 S i C»^S:()^ 

H-SiC (0-3 3-8) ®>&fflV^^3i:l3c}:oT^S*®0^St4ASj;<^i; 

(0 3 -3 8)®^fflV^^:^s |lia{3ffim75;i/3>j/ ir-Yf^ 

j^^-^^_|.-j^pnpnfe^V>l±npnp-9--l' UX^O^'&T'^s 4H-S i C 

{0 3-3 8} w^-^m\^^^^i^^^^x-^^o 

^^fijr-ii^ 4H-SiC{0 3-38} m^^^U (0 0 0 1) -tyw^ 
l3j;t)BBKbfeS i C'^7J:/^<&fflV^T^ H 9 ©{HB^lw^Tlt^cD n ;t-;1'S 
te^MOSFET 2 O^MLfco ffiV^fe S i C»K 2 {±. aJC^V- J; 
-:?Tfi£SLfe-1' >3''^ h^X^-f M®«-r^-i:i^.i:-::'tf^^Ufe4H 
-SiC (03-38) 4H-SiC (0-33-8) i5=fct>-4H 

-sic (0001) zm.-^yWB.xSi^o 

?iT^-fe:7-^^jg(±2 xl0^^cin-^~5xlOi«cm-\ JS^(i3 2 0//m 
~3 4 0/imT'fe?.o ^b-r. &SiC»IM2±tc. C VD^£t3j;^X4^'i7* K 

^-r. 8x 1 O^^cm-^iP^ IX 1 0 ^^cm-^tt-T^-teT-^^Jg^Pi^fl^ 
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5 >'N*iy:7:pS: SiH4i^S O.SOsccm 

C3H8^^# O.EOsccm 

B2H6 m.M 8xl0-^~7xl0-^sccm 

H2«^i S.Oslm 

aiSSJS 1500-C 

10 ^&mm 70 ^ 

: SiH4^:g 0.48sccin 

C3H8^fi 0.64sccm 

B2H6 MM 4xlO-^~9xlO-^sccin 

15 HZ MM S.Oslm 

i5oo°c 

fifeS^F^ 120^ 

(Ditmz. (N) -r:4->*aXbT«in;nMMJ^2 2, 2 4^ffMbfeo 
20 N-r;r>aA{i 1 4 0 ke Vs 80keV. 50keV. 2 5 k e V©4^PfC 
^TV^. i^K— Xl:{i8x 1 0 ^ c m-^ Lfeo 

Hmcf'lSSO'C. 3 0^©5fef*-?:ff ofeo ?):tc. K^^'^'fbtz^ t) S i C-i^o^ 
/M±{3|g?ii:ji2 6 (y-h^<bm) ^Jf^sSbfeo ^<b^fTO. SiC (000 
25 1) ;r7S^&*ffiV>:5>:^'^{± 1 1 5 0°C. 3 BtP^T^ SiC {03-38} IS^ 

O:^-^}*! 1 5 O'C. l^P^-e^t)s *e^;i2 6cDff^{±3 5-4 6 nmT'^^o 
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:&Bsgbfco V-^m,m2 8^X-CPYU^ >mm3 O izltTJl ^ /^^ XAI: 

250im. Ti: 30im)^fflVN. 8 0 o'CT* 6 o^mommm^mLfzo ^ e>{3. mm 

ji2 6±l3. Al^©y-ba^3 2 (ll$2 0 0nin) ^Sfi£U :7 

^fc. MOSFET 2 0©^i'^^;^ft{±3 0//m. 2 0 0 /zmi: 

Ufco KP-Yvm^O^tL^lnlttzoV^Tii. 4H-SiC (0 0 0 1).8«:t 

< 1 1-2 0>^lq]^fc{±< 1-10 o>;5iait^ti,^ J;-5i-U}to ^fc> 4H 

-sic {0 3-3 8} m±izMo ST ET^imr^m^izit. b'^^>mm 

EI 1 0 li JtM L fcM o s F E T ©^Ma^^fc y^^^Tr^-r^'^y^^^o 
cn{±4H-SiC (0 3-3 8) a^±l3fiS;Sbfc^g^4Ji^fflv^. ^i':?-^;^*^ 
<i 1-2 o>$^tc¥^f^3^fco■rv^sMOSFET©^t^tt-^!^So m^^^iita 

7S©MO S F E T h X^X^Utami"^^ bTV^?)o ftetDiS^N-^fflV^feMO S F E 
HI 1(±. ^n^n©M0SFET{3OV^-t^?^^^*^^*«>:^c^^^-^^-^''l' 

4H-SiC (0 3-3 8) StRW4H-SiC (0-33-8) atS±lCf^ 
MbfeMOSFETT'{is VN-rn^4H-SiC (0 0 0 1) 8S:r7a^±l3 
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m^it. <i 1-2 o>:&i^]X'(D^^^)i^W]mx'itWi-r^t. (ooods 

&:tymK±iZ'('^mLtzM0SFETXit4. 8 cm^/V sX$>^(DI,zMLX. 
(0 3-3 8) m^om^X'li 93c m VV s . (0-33-8) &m(Dm^X 
5 {±9 6 cmVVs ii. #^^Z^SV^^i';7^;^^l!J]^*s^e)tlfeo 

z(Dmmtvx. {0 3-3 8mm±(Dm^m6xit^y=-yy^'^>^>^i^^ 

mr^mMm^tHSM^ti. misbx^mtj:Mos^mifim^nx:^ifo. mmm^ 

{3c^;5i!cSLA5^g^t^tLTV^2.^^A5%;i^tl^o ^e>i3, (0 0 0 1) mRt {0 
3-3 8} ^t^itmt^t. m^'mm$>tc*)OS i C^-^5i^> KI^A^ {O 3 
10 -3 8} MO^*5'>5feVNOT-> ^-fbM*fti^Ufc^{3M0S^®icff$fig^tvS# 
SW^JS*^ {0 3-3 8} mcD:^ ib^'pm^ Z ht^m-f ^ti^o *fe> 01 

iii±<Dmmifi^. 4H-S i C {0 3-3 8} ^^±{zf^^LfeMOS FE T 

15 G B T ( Insulated Gate Bipolar Transistor) > M O S V— h t^-f U ;^ ^^^f^M 

D^S{Cj;oTS i Ozm^mm^^^m^X^. 4H-S i C {O 3-3 8} *m 

20 MOSFET^ftMbfc*s^ 4H-S i C {0 3-3 8} ^ffiV^;5.h^$f^^'^bM 

mm^xmrnt^m^izit. $miz^^x. u^^^Mat©{g 

25 0||±©flJ.^qrtgS 
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M:Wzi±. miomn^i^ {o 3-3 8} ©s i c»^<&ffiv^sc:^^cioT. 
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1. {0 3-3 8} T-$)D^ 4HM4<U^^7-©SiCa 

2 . BulB/N* 7 T iSJis JP^ AS 0 . 1 mJ-^l± 15u mWTT'S) S 3 

^i^^h-rSBS« 1 IBte® S i C 'j7ai/\o 

10 mm^'iyyTmi^i^ii-^mnd.^mmcDmmit. 2x1 0 cin-H:i±3 x 1 0 
4 . t^^fB^^•';' y Tmiz^if^mm^u^o^mit. tuiBs i cai^pf© 

^^i^o^gJgJ; D *)^v^c:i:^#^i:-rs»*^3fB«®S i ce7:r/\o 

15 4tmi:1-'Sft^li l~4®V^-rtb>tP— SiB«6©S i C't^^iiMo 

6. tulB^N-'j/^T-jliirijttStulB^MtlO^iKii. tuSBS i CSMi:® 

■rSii^]! 5 SB«5® S i C •i7:^/No 

7. itA{c]S5^fe{i6f3«6®S i C^:^^^^m^tiS i Ciiiii#:7^/W 

20 

8. HUH3S i C3b^^^^fS'ffill©^®{-^®ii*^§S{t^tL^ tulBfS'tlM 
^ tulB^MJi J; o T 3 b ^ tiT V ^ ^ C ^ ^^t^^ ^ 1" ^ Itstt 
11713^® Si Ci|i^^5^MM;^o 

25 <fe;&-r?)Ci:^4t^ii-rstS*iS7i3«©S i C^«f^^/W>^o 

1 0. mm^t^rcit^t^mMmmmx-mm^ntzmtm^f-hmmm 
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